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(57) ABSTRACT

A pivoting fastener assembly for securely fastening a panel
in spaced relation to a support backing, and a method of
manufacturing the same. The fastener assembly includes: a
magnet-carrier assembly that includes a magnet that 1s fixed
to a carrier member; and a base member that includes a base
portion and a pivoting portion. The pivoting portion includes
a head, a trunk, and an extension portion that 1s connected
to the base portion. The extension portion includes a top side
that connects a first peripheral surface to a second peripheral
surface of the extension portion. A first end of the trunk 1s
connected to the top side of the extension portion and a
second end of the trunk 1s connected to the head. The base
member 1s a unitary piece, and the head of the pivoting
portion engages and retains the carrier member of the
magnet-carrier assembly.

14 Claims, 7 Drawing Sheets
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PIVOTING FASTENER ASSEMBLY AND
METHOD FOR MANUFACTURING SAME

FIELD OF THE INVENTION

The present invention relates generally to fasteners and,

more particularly, to pivoting or articulating fastener assem-
blies.

BACKGROUND OF THE INVENTION

It 1s known 1n the related art to use a panel-mounting
fastener assembly for attaching a decorative panel of a
vehicle, such as an automobile, to an overlying or underly-
ing sheet-metal support member. The decorative panel may
include a headliner, a door panel, a seat-back panel, or
another panel typically having a support backing onto which
there 1s bonded decorative material. The decorative panel
may include a resinous-impregnated fibrous-bat material for
the support backing and foam-backed upholstery for the
decorative material. When the decorative panel includes a
headliner, the sheet-metal support member may be a roof
beam extended across the roof of the vehicle for providing
rigidity to the sheet-metal support member and mounting,
structure for the headliner.

More specifically, in many automobiles, the headliner
spans substantially the entire upper surface of the passenger
compartment of the automobile. The sheet-metal support
member 1s disposed coextensively with and adjacent the
headliner opposite the passenger compartment to define
substantially the entire interior surface of the roof of the
vehicle body. The headliner 1s assembled to the vehicle body
by attaching the headliner to the sheet metal via a plurality
of fasteners. In the assembled state, each fastener holds the
surface of the headliner to an adjacent part of the sheet
metal.

Earlier panel-mounting fastener assemblies generally
include a magnet held by a carrier member, which 1s then
attached to a base member that 1s then attached to the
headliner. The magnet holds the panel-mounting fastener
assembly to the sheet metal, such as the interior of a vehicle
rooi. Such panel-mounting fasteners include numerous com-
ponents that are manufactured separately, and then mechani-
cally connected to one another. Manufacturing and assembly
of these multiple, distinct parts can result 1n unnecessary
complications and expenditure of resources.

It would be desirable to manufacture or provide a pivoting,
fastener assembly that overcomes at least some of the
deficiencies of the prior pivoting fastener assemblies and

theirr associated manufacturing processes as discussed
above.

SUMMARY OF THE INVENTION

According to an embodiment, there 1s provided an attach-
ment mechanism adapted for use to connect a panel with a
vehicle support backing. The attachment mechanism com-
prises a locating block adapted to be mserted into an opening,
in the header of a vehicle. The attachment mechanism
turther comprises a base member defining a center portion
and at least one trough adjacent an edge of the center
portion. The locating block extends from the center portion
of the base member. The attachment mechanism further
comprises at least one magnet disposed 1n the trough and
adapted to connect with the support backing of the vehicle.
The locating block 1s adapted to position the attachment
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mechanism relative to the header and the magnet 1s adapted
to retain the locating block and base member 1n position on
the support backing.

According to another embodiment, there 1s provided a
method of manufacturing a pivoting fastener assembly con-
figured to securely fasten a panel in spaced relation to a
support backing, comprising: attaching a magnet to a carrier
member to form a magnet-carrier assembly; carrying out an
over-molding process so as to form a base member that
includes a base portion and a pivoting portion having a head,
wherein the over-molding process includes causing mold
material to tlow 1mnto a mold in which the magnet-carrier
assembly 1n situated so that, when the mold material is
cooled, the magnet-carrier assembly becomes fixed to and/or
retained by the head of the pivoting portion.

Further areas of applicability of the present invention waill
become apparent from the detailed description provided
hereinafter. It should be understood that the detailed descrip-
tion and specific examples, while indicating the preferred
embodiment of the imnvention, are intended for purposes of
illustration only and are not intended to limit the scope of the
ivention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description and the accompanying draw-
ings, wherein:

FIG. 1 1s a cross-sectional side view of a vehicle having
a headliner that 1s held to an 1nterior surface of a vehicle roof
by a pivoting fastener assembly;

FIG. 2 1s a perspective view of a first embodiment of a
pivoting fastener assembly;

FIG. 3 1s a side view of the pivoting fastener assembly
according to the first embodiment;

FIG. 4 1s a perspective view ol the pivoting fastener
assembly according to the first embodiment;

FIG. 5 1s a cross-sectional view of the pivoting fastener

assembly according to the first embodiment;

FIG. 6 1s a perspective view of the pivoting portion of the
fastener assembly according to the first embodiment;

FIG. 7 1s a perspective view of a second embodiment of
a pivoting fastener assembly;

FIG. 8 1s a side view of the pivoting fastener assembly
according to the second embodiment;

FIG. 9 1s a perspective view of the pivoting fastener
assembly according to the second embodiment;

FIG. 10 1s a cross-sectional view of the pivoting fastener
assembly according to the second embodiment;

FIG. 11 1s a perspective view showing a cross-section of
the pivoting fastener assembly according to the first embodi-
ment, as well as a cross-section of a mold and a shut-off tool
that 1s used as a part of the method of manufacturing the
pivoting fastener assembly according to the first embodi-
ment,

FIG. 12 1s another perspective view showing a cross-
section of the pivoting fastener assembly according to the
first embodiment, as well as a cross-section of a mold and a
shut-off tool that 1s used as a part of the method of manu-
facturing the pivoting fastener assembly according to the
first embodiment; and

FIG. 13 1s a flowchart depicting an embodiment of a
method of manufacturing a pivoting fastener assembly.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

With reference to FIGS. 1-6, a first embodiment of a
pivoting fastener assembly 1s generally shown at 10. The
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pivoting fastener assembly 10 1s adapted for holding a panel,
such as a vehicle headliner 12 to an interior or support
surface 14 of a vehicle. The support surface can be a roof,
which 1s generally shown at 16. As 1s best shown 1n FIGS.
2-6, the pivoting fastener assembly 10 includes a magnet-
carrier assembly 18 and a base member 20. The magnet-
carrier assembly 18 includes a carrier member 22 and a
magnet 24. The magnet 24 1s a permanent magnet that
produces a magnetic field and attracts ferromagnetic mate-
rials, such as certain sheet metals, toward a top surface 26 of
the magnet 24. A bottom surface 28 of the magnet 24 1s fixed
to an interior surface 30 of the carrier member 22. The
bottom surface 28 of the magnet 24 can be fixed to the
interior surface 30 of the carrier member 22 via any of a
variety of attachment means, including adhesives and
mechanical interference (or complimentary locking mem-
bers). In the first embodiment of FIGS. 2-6, the bottom
surface 28 of the magnet 24 1s fixed to the interior surface
30 of the carrier member 22 via an adhesive applied ther-
cbetween.

The carrier member 22 includes the interior surface 30, a
base 32, an outer wall 34, and a central hole 44. The base 32
1s defined by the interior surface 30 and an exterior surface
38. The outer wall 34 1s defined by a top surface 36, an
interior surface 40, and an exterior surface 42, all of which
are annularly-shaped. The base 32 1s circularly-shaped
(when viewed 1n the x-y plane) and the outer wall 34 1s
integrally connected to a periphery of the base 32 such that
the carrier member 22 1s cylindrically shaped. The exterior
regions in which the base 32 and outer wall 34 meet are
rounded or radiused; however, 1n other embodiments, a
sharp edge may be used. The central hole 44 of the base 32
1s circular 1 shape (when viewed in the x-y plane) and
whose size 1s defined by a central hole diameter d.,,.

In the 1illustrated embodiment, the carrier member 22
includes an inner diameter d,,,., -, that 1s defined as the
inner diameter of the circularly-shaped outer wall 34, which
extends between opposing portions of the interior surface 40
of the outer wall 34. The magnet 24 includes an outer
diameter d_,,,., >, and an mner diameter d,,,, ., 4. The 1ner
diameterd,,,,,.,.,» 0t the carrier member 22 1s greater than the
outer diameterd,_,,,., -, 0of the magnet 24, and the magnet 24
1s held within the carrier member 22 1n a manner such that
an 1nterior surface of the outer wall 34 of the carrier member
22 surrounds or circumscribes the magnet 24. An annular
gap .. can be provided between the outer circumierential
wall of the magnet 24 and the interior surface 40 of the outer
wall 34 of the carrier member 22. The magnet 24 and the
carrier member 22 are attached such that an inner hole 46 of
the magnet 24 1s concentric with the central hole 44 of the
carrier member 22. The mner diameter d,,,., ., of the
magnet 24 1s greater than the central hole diameter d,, of the
central hole 44 of the base 32. The central hole 44 1is
concentric with the inner hole 46 of the magnet 24 and the
outer wall 34 of the carrier member 22.

The base member 20 includes a base portion 48 and a
pivoting portion 50. The pivoting portion 30 includes a head
52, a trunk 54, and an extension portion 56 that 1s integrally
connected to the base portion 48 and that extends 1n a {first
direction, which 1s a direction along axis x, as shown best 1n
FIGS. 5-6. The base portion 48 includes a plate member 58
and a raised portion 60. The plate member 58 can be
attached to the headliner 12 through the use of various
attachment means, including rivets, screws, bolts, compli-
mentary mechanical locking features, and/or adhesive. For
example, the plate member 58 includes a plurality of bores
that can be used to receive bolts, rivets, or screws so as to
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connect the pivoting fastener assembly 10 to the headliner.
However, 1n other embodiments, adhesives may be used
and, 1n such embodiments, the bores 1n the plate member 58
may be omitted. The raised portion 60 includes a raised
surface 62 that 1s integrally connected to the plate member
58 by way of one or more peripheral walls, which are
generally indicated at 64. The raised surface 62 includes a
hole 66 1n which the extension portion 56 extends. In other
embodiments, the base portion 48 does not include a raised
portion and, in such embodiments, the hole 66 can be
provided within the plate member 58. The presence, height,
and/or other characteristics of the raised portion can be
modified for the particular application 1n which the pivoting
fastener assembly 10 1s to be used.

The extension portion 56 has a first end 68 that extends
from an 1nner periphery of the raised surface 62 toward a
second or free end 69 1 a manner such that the extension
portion 56 1s cantilevered. The second end 69 of the exten-
s1on portion 356 1s disposed within the center of the hole 66.
The extension portion 56 includes a first peripheral surface
70 and a second peripheral surface 72 that opposes the first
peripheral surface 70. The extension portion 36 includes a
top side 74 that integrally connects the first peripheral
surface 70 to the second peripheral surface 72. The top side
74, which 1n the present embodiment i1s defined by a top
surface, 1s coplanar with the raised surface 62 and, 1n
embodiments where the raised surface 1s omitted, the top
side 74 can be coplanar with a top surface of the plate
member 58. The first peripheral surface 70 and the second
peripheral surface 72 are integrally connected via a curved,
peripheral end wall 76 that 1s rounded 1n a semicircular
manner and disposed within the middle of the hole 66 such
that the semicircle defines half of a circle that 1s concentric
with the hole 66.

The trunk 54 extends in the second direction (i.e., the
z-direction in the present embodiment) from a first end 78 to
a second end 80, where the second direction 1s orthogonal to
the first direction (i.e., the x-direction 1n the present embodi-
ment) and to the plane of the top side 74. The first end 78 of
the trunk 54 1s integrally connected to the top side 74 of the
extension portion 56 at the free end 69 such that the trunk 54
extends upward 1n a second direction (1.¢., a direction that 1s
orthogonal to the first direction), which 1s a direction along
axis Z. The trunk 54 1s elongated 1n the second direction, and
the outer curved surface of the trunk 34 1s tapered inwardly
as 1t extends from the first end 78 to the second end 80.

The second end 80 of the trunk 54 1s integrally connected
to the head 52. The head 52 1s formed within the central hole
44 of the base 32 of the carmer member 22 through an
overmolding process in a manner such that the head 52
retains and/or fixedly holds the magnet-carrier assembly 18.
The head 52 includes a first interfering portion 82, a second
interfering portion 84, and a connecting portion 86 that
connects the first interfering portion 82 to the second inter-
tering portion 84. The first interfering portion 82, the second
interfering portion 84, and the connecting portion 86 are all
cylindrically-shaped. The connecting portion 86 1s provided
within the central hole 44 of the carrier member 22, and has
a diameter that 1s less than or equal to the diameter d_,, of the
central hole 44. The first interfering portion 82 and the
second interfering portion 84 each have a diameter (when
viewed 1n the x-y plane) that 1s larger than the diameter d
of the central hole 44 of the base 32.

The first interfering portion 82 and the second interfering
portion 84 are provided on opposing sides of the base 32 of
the carrier member 22 such that the first interfering portion
82 abuts the exterior surface 38 of the base 32 and the second
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interfering portion 84 abuts the interior surface 30 of the
base 32. This arrangement of the first interfering portion 82,
the second interfering portion 84, and the connecting portion
86 results 1n the base 32 of the carrier member 22 being
sandwiched between the first interfering portion 82 and the
second 1nterfering portion 84 so that the head 52 retains
and/or fixedly holds the magnet-carrier assembly 18. Also,
an annular gap Ginner 1s provided between an outer circums-
terential surface of the second interfering portion 84 and an
inner circumierential surface of the magnet 24 that forms the
inner hole 46 of the magnet 24. This annular gap Ginner 1s
formed as a part of the overmolding process, which 1is
discussed more below. The height of the second interfering
portion 84 (as taken along the z-axis) 1s less than the height
of the magnet 24 and the carrier member 22 (as taken along
the z-axis). The height of the magnet 24 and the carrier
member 22 (as taken along the z-axis) are the same,
although 1n other embodiments, the height of the magnet 24
exceeds the height of the carrier member 22 (as taken along
the z-axis).

The cantilevered design of the pivoting portion 50 enables
the head 52 (and, thus, the magnet-carrier assembly 18) to
pivot around (or with respect to) the base portion 48 and to
exhibit rotation at least about the x-axis and the y-axis. The
choice of materials for the base member 20 can be selected
so as to allow a particular degree of resiliency of the pivoting
portion 50 with respect to the base portion 48.

With reference to FIGS. 7-10, there 1s shown a second
embodiment of a pivoting fastener assembly 110. The pi1v-
oting fastener assembly 110 includes many features that are
similar or the same as those of the pivoting fastener assem-
bly 10 and that discussion 1s also attributed to the pivoting
fastener assembly 110 to the extent that discussion 1s not
inconsistent with the discussion of the pivoting fastener
assembly 110 below.

The pivoting fastener assembly 110 includes the magnet-
carrier assembly 18 and the base member 120. The base
member 120 includes a base portion 148 and a pivoting
portion 150. The pivoting portion 150 1ncludes the head 52,
the trunk 354, and an extension portion 156 that 1s integrally
connected to the base portion 148 and that extends 1n a first
direction, which 1s along they-direction in the present
embodiment. The base portion 148 includes the plate mem-
ber 58 and a raised portion 160. The raised portion 160
includes a raised surface 162 that 1s integrally connected to
the plate member 58 by way of the one or more peripheral
walls, which are generally indicated at 64. The raised surface
162 includes two holes 166, 167 between which the exten-
sion portion 156 extends. In other embodiments, the base
portion 148 does not include a raised portion and, 1n such
embodiments, the holes 166, 167 can be provided within the
plate member 58.

The extension portion 156 has a first end 168 that extends
from an inner periphery of the raised surface 162 toward a
second end 169 1n a manner such that the extension portion
156 extends between the first hole 166 and the second hole
1677. The first hole 166 and the second hole 167 are the same
s1ze and are symmetrical about the extension portion 156 as
taken with respect to the y-axis. The extension portion 156
includes a first peripheral surface 170 and a second periph-
eral surface 172 that opposes the first peripheral surface 170.
The extension portion 156 includes a top side 174 that
integrally connects the first peripheral surface 170 to the
second peripheral surface 172. The top side 174, which 1n
the present embodiment 1s defined by a top surface, 1s
coplanar with the raised surface 162 and, in embodiments
where the raised surface 1s omitted, the top side 174 can be
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coplanar with a top surface of the plate member 58 such that
the top side 174 corresponds to the surface of the plate
member 58.

The design of the pivoting portion 150 enables the head
52 (and, thus, the magnet-carrier assembly 18) to pivot
around (or with respect to) the base portion 148 and to
exhibit rotation at least about the x-axis and the y-axis. The
choice of materials for the base member 120 can be selected
so as to allow a particular degree of resiliency of the pivoting
portion 150 with respect to the base portion 148.

With reference to FIGS. 11-12, there 1s shown a mold 300
that 1s used to form the base member 20 of the pivoting
fastener assembly 10. It should be appreciated that this mold
300 can be adapted to form pivoting fastener assemblies
according to other embodiments, such as the pivoting fas-
tener assembly 110 discussed above. The mold 300 also
includes a seat portion 302 that 1s designed to engage with
the exterior surfaces 38, 42 of the carrier member 22. In
other embodiments, the seat portion 302 engages the exte-

rior surface 38 of the base 32 of the carrier member 22, but
not the exterior surface 42 of the outer wall 34 of the carrier
member 22.

With reference to FIGS. 11-12, there 1s also shown a

shut-off tool 304 that 1s used to prevent the mold material
from contacting the magnet 24. Also, at least according to
the present embodiment, the shut-off tool 304 1s used to
facilitate the attachment of the magnet 24 to the carrier
member 22. The shut-off tool 304 includes a body portion
306 and a projecting portion 308. The body portion 306 is
cylindrical and 1s coaxial with the carrier member 22 when
the carrier member 22 1s seated 1n the seat portion 302 and
when the shut-ofl tool 304 1s provided within a shut-off tool
cavity, which 1s discussed more below. The body portion 306
includes a diameter that 1s larger than the outer diameter
do,zer0o Of the carrier member 22. The body portion 306
includes an outer circumierential wall 310 and an abutting
surface 312 that abuts the top surface 26 of the magnet 24
and the top surface 36 of the carrier member 22. In the
pivoting fastener assembly 10, the top surface 26 of the
magnet 24 and the top surface 36 of the carrier member 22
are coplanar with one another.
The projecting portion 308 includes a disc portion 314
and a ring portion 316. The disc portion 314 1s cylindrical
and 1s coaxial with the inner hole 46 of the magnet 24. The
height of the disc portion 314 (as taken along the z-axis) 1s
equal of the height of the mner hole 46 of the magnet (as
taken along the z-axis) minus the height of the second
interfering portion 84 of the head 52 (as taken along the
z-ax1s). In other embodiments, the height of the outer wall
34 of the carrier member 22 (as taken along the z-axis) is less
than the height of the magnet 24 (as taken along the z-axis)
such that the magnet 24 extends further in the z-direction
than the outer wall 34 of the carrier member 22. In such an
embodiment, the abutting surface 312 of the body portion
306 may abut the top surface 26 of the magnet 24, but not
the top surface 36 of the carrier member 22, or the body
portion 306 may include another surface (not shown) that
abuts the top surtace 36 of the carrier member 22 along with
an annular wall (not shown) that connects the abutting
surface 312 and the other surface that abuts the top surface
36.

The disc portion 314 1s defined by an outer surface 318
and a bottom surface 320. The bottom surface 320 1is
circularly-shaped and includes a diameter equal to the
diameter of the top surface of the second interfering portion
84 that will be formed. The ring portion 316 1s annularly-
shaped and includes an annular wall 324. The annular wall
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324 1s defined by the outer surface 318, an inner surface 326,
and a bottom surface 328. The diameter of the disc portion
314 and the outer diameter of the ring portion 316 are the
same as the mner diameter d,,,.,.., of the magnet 24. The
inner diameter of the ring portion 316 (or the diameter of the
inner surface 326) 1s the same as the diameter of the second
interfering portion 84 that will be formed. The bottom
surface 320 and the mnner surface 326 are used for defining
a well 330 that has the shape of the second interfering
portion 84 that will be formed.

The mold 300 includes a shut-ofl tool cavity 332 and mold
walls 334. The shut-ofl tool cavity 332 1s complimentary to
the body portion 306 of the shut-off tool 304 and to the
exterior surfaces 38, 42 of the carrier member 22. The mold
walls 334 are contoured in accordance with the shape of the
base member 20 of the pivoting fastener assembly 10. The
bottom surface 320 of the disc portion 314 of the shut-ofl
tool 304 1s also considered a mold wall (although 1t 1s
separate from the mold 300) as it 15 used to define the shape
of the second interfering portion 84 of the head 52. Addi-
tionally, the central hole 44 of the carrier member 22 1s filled
with mold material as a part of the overmolding process, and
defines the shape of the connecting portion 86 of the head
52, which occupies this entire central hole 44 of the carrier
member 22.

In one embodiment, the shut-off tool 304 1s ferromagnetic
such that the magnet 24 1s attracted to the abutting surface
312 of the shut-off tool 304. This feature facilitates attach-
ment of the magnet 24 to the carrier member 22 since the
magnet 24 1s magnetically held to the abutting surface 312
when the shut-off tool 304 i1s placed within shut-ofl tool
cavity 332. Thus, for example, gravity acts to hold the carrier
member 22 against the seat portion 302 of the mold, and the
shut-ofl tool 304 having the magnet 24 magnetically held
thereto 1s then placed downward into the shut-oil cavity 332;
in this way, the magnetic attraction between the magnet 24
and the shut-oil tool 304 will prevent the top surface 26 of
the magnet 24 from disengaging the abutting surface 312 of
the shut-off tool 304.

With reference to FIG. 13, there 1s shown an embodiment
of a method 400 of manufacturing the pivoting fastener
assembly. Although the method 400 i1s described with
respect to the pivoting fastener assembly 10, the method can
be used (and adapted 1f necessary) so as to provide for
manufacture of other pivoting fastener assemblies, such as
the pivoting fastener assembly 110. The method 400 begins
with step 410, wherein the magnet 1s attached to the carrier
member to form the magnet-carrier assembly. The magnet
24 1s attached to the interior surface 30 of the carrier member
22 via attachment means, such as, for example, adhesives or
mechanical mterference (e.g., complimentary locking mem-
bers). In one embodiment, an adhesive 1s applied to the
interior surface 30 of the carrier member 22 and/or the
bottom surface 28 of the magnet 24. Then, the interior
surface 30 of the carrier member 22 1s pressed against the
bottom surface 28 of the magnet 24. Pressure and/or heat can
be applied to the magnet 24 and/or the carrier member 22 so
as to facilitate adhering of the interior surface 30 of the
carrier member 22 to the bottom surface 28 of the magnet
24.

In the illustrated embodiment, this step 410 includes:
placing the carrier member within a mold (step 412), placing,
the magnet on a shut-off tool (step 414), applying adhesive
to one or both of a surface of the magnet and a surface of the
carrier member (step 416), and then engaging the surface of
magnet with the surface of the carrier member so as to form
the magnet-carrier assembly (step 418). In step 412, the
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carrier member 22 1s placed on or within the mold 300 so
that the exterior surfaces 38, 42 of the carrier member 22
engage the seat portion 302. In step 414, the magnet 24 1s
placed on the abutting surface 312 and the 1inner hole portion
308 1s provided within the mner hole 46 of the magnet 24.
In step 416, adhesive to one or both of a surface of the
magnet and a surface of the carrier member, which as
described above, can be one or both of the interior surface
30 of the carrier member 22 and the bottom surface 28 of the
magnet 24.

In step 418, the surface of magnet 1s engaged with the
surface of the carrier member so as to form the magnet-
carrier assembly. The interior surface 30 of the carrier
member 22 1s pressed against the bottom surface 28 of the
magnet 24. The alignment of these surfaces that are pressed
together 1s facilitated by the shut-off tool 304. The shut-oil
tool 304 1s placed within the mold 300 that includes shut-oil
tool cavity walls 332. Thus, as 1s best shown 1n FIG. 12, the
carrier member 22 1s retained within this cavity and the
shut-oif tool 304 1s then placed within this cavity toward the
carrier member 22 so that the magnet 24 then 1s pressed
against the 1nterior surface 30 of the carrier member 22. As
a result of step 418, the shut-oil tool 304 1s engaged with the
magnet-carrier assembly 18 so as to prevent mold material
from contacting the magnet during a molding process. As
will be discussed 1n more detail below, the base member 20,
120 1s formed from an overmolding process and the material
used for filling the mold in this overmolding process 1s
referred to herein as “mold material.” Once the magnet-
carrier assembly 1s formed, the method 400 continues to step
420.

In step 420, an overmolding process 1s carried out so as
to form the base member. The overmolding process includes
inserting mold material into the mold 300. The mold mate-
rial, which 1s 1n a liqud state when 1nitially 1nserted into the
mold 300, 1s then cooled so as to form the solid, base
member 20. As 1s best shown 1in FIG. 12, the mold material
passes through the central hole 44 of the carrier member 22
and into the well 330 of the shut-off tool 304. The mold
material then solidifies and forms the base member 20,
including the head 52 which fixes and/or retains the magnet-
carrier assembly 18 to the base member 20. The method 400
then ends.

Once the p1voting fastener assembly 1s manufactured, the
pivoting fastener assembly can then be used to connect two
workpieces, namely, for support panel having a ferromag-
netic workpiece, such as sheet metal, to another panel
workpiece. For example, the pivoting fastener assembly 10,
110 can be attached to the headliner 12 via adhesives or
other attachment means. Then, the magnet 24 (or at least
magnet-carrier assembly 18) of the pivoting fastener assem-
bly 10, 110 can be placed so as to abut and magnetically hold
on to the interior surface 14 of the vehicle rootf. The panel
may include various types of panels such as, but not limited
to, a headliner, a door panel, a seat-back panel, or another
panel typically having a support backing onto which there 1s
bonded decorative material. Further, the panel can be
attached to a vaniety of support backings, such as {for
example metal structures having a ferromagnetic piece such
as a sheet metal of a vehicle roof. It will be appreciated that
the panel and support backing may be other structures
readily apparent to those skilled in the art.

It 1s to be understood that the foregoing 1s a description of
one or more embodiments of the invention. The invention 1s
not limited to the particular embodiment(s) disclosed herein,
but rather 1s defined solely by the claims below. Further-
more, the statements contained in the foregoing description
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relate to particular embodiments and are not to be construed
as limitations on the scope of the mnvention or on the
definition of terms used 1n the claims, except where a term
or phrase 1s expressly defined above. Various other embodi-
ments and various changes and modifications to the dis-
closed embodiment(s) will become apparent to those skilled
in the art. All such other embodiments, changes, and modi-
fications are intended to come within the scope of the
appended claims.

As used 1n this specification and claims, the terms “e.g.,”
“for example,” “for mstance,” “such as,” and “like,” and the
verbs “comprising,” “having,” “including,” and their other
verb forms, when used 1n conjunction with a listing of one
or more components or other 1tems, are each to be construed
as open-ended, meaning that the listing 1s not to be consid-
cered as excluding other, additional components or items.
Other terms are to be construed using their broadest reason-
able meaning unless they are used in a context that requires
a different interpretation. In addition, the term “and/or” 1s to
be construed as an inclusive OR. Therefore, for example, the

phrase “A, B, and/or C” 1s to be mterpreted as covering all
of the following: “A”; “B”; “C”; “A and B”; “A and C’; “B
and C”; and “A, B, and C.”

What 1s claimed 1s:

1. A pivoting fastener assembly for securely fastening a
panel 1 spaced relation to a support backing, the fastener
assembly comprising;:

a magnet-carrier assembly that includes a carrier member
and a magnet, the magnet 1s fixed to the carrier mem-
ber; and

a base member that includes a base portion and a pivoting
portion, the pivoting portion includes a head, a trunk,
and an extension portion that 1s connected to the base
portion and that extends 1n a first direction, the exten-
s1on portion includes a first peripheral surface, a second
peripheral surface, and a top side that connects the first
peripheral surface to the second peripheral surface, a
first end of the trunk 1s connected to the top side of the
extension portion, a second end of the trunk i1s con-
nected to the head, and the trunk extends from the first
end to the second end 1n a second direction that is
orthogonal to the first direction,

wherein the base member 1s one-piece, and the head of the
pivoting portion engages and retains the carrier mem-
ber of the magnet-carrier assembly.

2. The pivoting fastener assembly of claim 1, wherein the
carrier member of the magnet-carrier assembly 1ncludes a
base having an interior surface and a hole, wherein the head
of the pivoting member extends through the hole and abuts
the 1nterior surface of the base.

3. The pivoting fastener assembly of claim 2, wherein the
head includes a first interfering portion and a second inter-
fering portion, wherein the second interfering portion 1s
connected to the first interfering portion by a connecting
portion that extends through the hole of the base of the
carrier member, and wherein the first interfering portion
abuts an exterior surface of the base and the second inter-
fering portion abuts the interior surface of the base so as to
engage and retain the carrier member of the magnet-carrier
assembly.

4. The pivoting fastener assembly of claim 3, wherein the
first interfering portion 1s connected to the connecting por-
tion at a first side of the first interfering portion and 1s
connected to the second end of the trunk at a second side of
the first interfering portion.
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5. The pivoting fastener assembly of claim 4, wherein the
first peripheral surface and the second peripheral surface
cach define a part of at least one hole that 1s provided within
the base portion.

6. The pivoting fastener assembly of claim 5, wherein the
extension portion extends in the first direction from a first
end toward a second end, and wherein the first end 1s
connected to the base portion.

7. The pivoting fastener assembly of claim 6, wherein the
second end 1s a free end that includes a peripheral end wall,
and wherein the peripheral end wall 1s disposed within a first
one of the at least one hole of the base portion such that the
extension portion 1s cantilevered with respect to the base
portion.

8. The pivoting fastener assembly of claim 6, wherein the
at least one hole includes a first hole that 1s at least partly
defined by the first peripheral surface and a second hole that
1s at least partly defined by the second peripheral surface,
and wherein the second end of the extension portion 1s
connected to the base portion.

9. A pivoting fastener assembly for securely fastening a
panel 1 spaced relation to a support backing, the fastener
assembly comprising:

a magnet-carrier assembly that includes a carrier member
and a magnet, the magnet 1s fixed to the carrier mem-
ber; and

a base member that includes a base portion and a pivoting,
portion, the pivoting portion includes a head, a trunk,
and an extension portion that 1s connected to the base
portion and that extends 1n a first direction, the exten-
s1on portion icludes a first peripheral surface, a second
peripheral surface, and a top side that connects the first
peripheral surface to the second peripheral surface, a
first end of the trunk 1s connected to the top side of the
extension portion, a second end of the trunk 1s con-
nected to the head, and the trunk extends from the first
end to the second end 1n a second direction that is
orthogonal to the first direction,

wherein the base member 1s a unitary piece, and the head
of the pivoting portion engages and retains the carrier
member of the magnet-carrier assembly, and

wherein the carrier member of the magnet-carrier assem-
bly includes a base having an interior surface and a
hole, wherein the head of the pivoting member extends
through the hole and abuts the interior surface of the
base and

wherein the head includes a first interfering portion and a
second interfering portion, wherein the second inter-
fering portion 1s connected to the first interfering por-
tion by a connecting portion that extends through the

hole of the base of the carrier member, and wherein the

first 1interfering portion abuts an exterior surface of the

base and the second interfering portion abuts the inte-
rior surtace of the base so as to engage and retain the
carrier member of the magnet-carrier assembly.

10. The pivoting fastener assembly of claim 9, wherein
the first interfering portion 1s connected to the connecting
portion at a first side of the first interfering portion and 1s
connected to the second end of the trunk at a second side of
the first interfering portion.

11. The pivoting fastener assembly of claim 10, wherein
the first peripheral surface and the second peripheral surface
cach define a part of at least one hole that 1s provided within
the base portion.

12. The pivoting fastener assembly of claim 11, wherein
the extension portion extends in the first direction from a
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first end toward a second end, and wherein the first end 1s
connected to the base portion.

13. The pivoting fastener assembly of claim 12, wherein
the second end 1s a free end that includes a peripheral end
wall, and wherein the peripheral end wall 1s disposed within
a first one of the at least one hole of the base portion such
that the extension portion 1s cantilevered with respect to the
base portion.

14. The pivoting fastener assembly of claim 6, wherein
the at least one hole includes a first hole that is at least partly
defined by the first peripheral surface and a second hole that
1s at least partly defined by the second peripheral surface,
and wherein the second end of the extension portion 1is
connected to the base portion.
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